1. Introduction
===============

The ear has a complex structure concerned with maintenance of equilibrium as well as hearing. An abnormality or disruption in the anatomical structures and function of the ear can result in ear diseases and may affect all the age groups including the elderly, as a result of aging ([@b1-epj-09-5304], [@b2-epj-09-5304]). Aging is a natural process that affects all human beings ([@b2-epj-09-5304]), and different body systems are affected by the aging process at different rates ([@b3-epj-09-5304]). It affects all the organs of the body including the ear ([@b4-epj-09-5304]). As age increases, there is degeneration of the tissues which results in increased susceptibility to diseases of the ear such as diminished hearing, impacted wax, chronic suppurative otitis media ([@b1-epj-09-5304]). Age related changes that affect the ears are commonly not life threatening when compared to age related changes and medical diseases that affect the respiratory and cardiovascular systems of the body ([@b1-epj-09-5304], [@b4-epj-09-5304]). Among the common ear diseases in the elderly is hearing impairment ([@b5-epj-09-5304]). Age related hearing loss may be defined as mid to late adult onset, bilateral, progressive sensorineural hearing loss, after exclusion of any underlying causes. It excludes hearing loss caused by primary factors including loud noise exposure, underlying medical conditions intrinsic ear disease, head injury and drug toxicity ([@b6-epj-09-5304]). Ear infections e.g. otitis media, are considered among the common ear diseases which are higher in developing countries, especially among low socioeconomic society due to malnutrition, overcrowding, poor hygiene, inadequate health care and recurrent upper respiratory tract infection ([@b7-epj-09-5304]). A variety of factors may be associated with and predisposed to suppurative ear infections including gender, low socioeconomic status, overcrowding, unawareness about the disease, living in a slum area, poor hygiene, bathing in pond/river water, smoking, and foreign bodies in the ear ([@b8-epj-09-5304]). However, the effects of various host and environmental factors have not been well defined ([@b9-epj-09-5304]). Diseases of other systems were reported to be associated with the onset of ear disorders. They may act as important risk factors for the onset of ear problems such as hearing impairment ([@b10-epj-09-5304], [@b11-epj-09-5304]). The resulting disability caused by ear diseases may not be life threatening, but it has deleterious effects on the patient's quality of life and increases the economic burden on the family ([@b2-epj-09-5304]). So, this study was conducted to identify the frequency and types of ear diseases among the elderly attending Abdullah bin Abdul-Aziz bin Musa'ed Al Saud hospital, Arar city, in the Northern Province of the Kingdom of Saudi Arabia, and factors associated with ear infections among them.

2. Material and Methods
=======================

2.1. Study design and participants
----------------------------------

The current study was a cross-sectional hospital based study conducted in Abdullah bin Abdul-Aziz bin Musa'ed Al Saud hospital, Arar city in the Northern Province of the Kingdom of Saudi Arabia. The Abdullah bin Abdul-Aziz bin Musa'ed Al Saud hospital was reviewed for a period of six months (from December 2016 through May 2017). All elderly (60 years old or more) patients referred to or admitted to the hospital, and agreed to participate in the study, were included in the current study. They were subjected to an ear examination to detect any ear diseases among them. Exclusion criteria included patients who refused to participate in the study.

2.2. Data Collection Method
---------------------------

A questionnaire was designed to obtain data about the frequency and types of ear diseases among the elderly attending the hospital and factors associated with ear infections among them. Data was collected through face to face interviewing with patients included in the study, and reviewing the results of their ear examination to determine their diagnosis. The questionnaire included questions about age, sex, educational level, marital status of participants and their smoking status. In addition, the questionnaire included inquiries about presence of chronic diseases such as diabetes and hypertension.

2.3. Ethical consideration
--------------------------

This study was reviewed and approved by the Research Ethics Committee of the Faculty of Medicine, Northern Border University. Participants were informed that participation is completely voluntary, and a written consent was obtained from each participant before being subjected to the questionnaire and after discussing the objective with the participants. The questionnaires used in data collection were anonymous and all questionnaires were kept safe and confidentiality of data was assured.

2.4. The statistical analysis
-----------------------------

The statistical analysis was carried out using SPSS software for Windows (version 15.0). Sample characteristics were summarized as numbers and percentages for categorical variables. Chi-Square test was used for comparing qualitative variables. A 5% level was chosen as a level of statistical significance in all statistical tests used in the study.

3. Results
==========

The current study included 183 elderly participants referred to or admitted to the hospital during the study period, who had agreed to participate in the study. Approximately two thirds of the participants (65.2%) were between 60 and 70 years of age, 26.1% were between 70 and 80 years of age, and only 8.7% were ≥ 80 years old. There were more females than males (52.2% vs. 47.8%). Concerning the educational status of the studied elderly, 48.6% were illiterate, 19.6% had primary education and those with university education represented 15.9% of the participants. Regarding marital status, 62.3% of the respondents were married, one third of them (33.3%) were widows, 2.2% were divorced and 2.2% were single. More than two thirds of the respondents (68.8%) were nonsmokers and more than one fifth (23.9%) of them were ex-smokers while only 7.2% were current smokers at the time of the study. As regards chronic diseases among the studied population, 45.7 % were hypertensive and 37% were diabetic ([Table 1](#t1-epj-09-5304){ref-type="table"}). Regarding the frequency of ear diseases among the studied population, ear diseases were detected in 49.3 % of the studied elderly and 50.7% of them were disease free. [Table 2](#t2-epj-09-5304){ref-type="table"} shows different types of ear diseases among the studied population. As shown by the illustrated data, 37% of the participants had diminished hearing, 9.4% had otitis media, and 2.9% had otitis interna. On the other hand, 50.7% of the studied population had no ear problems. Regarding the relationship between sociodemographic variables, smoking status and chronic diseases and the detected ear infection, the studied elderly between 60 and 70 years of age constituted the majority of otitis media patients (84.6%), otitis interna patients (100%) and disease-free participants (62%) with no significant difference (p=0.27) ([Table 3](#t3-epj-09-5304){ref-type="table"}). Females represented 30.8% of otitis media cases, 75% of otitis interna cases and 53.7% of disease-free participants compared to males who constituted 69.2% of otitis media cases, 25% of otitis interna cases and 46.3% of disease-free participants and these differences were insignificant (p=0.188). Marital status was not significantly associated with ear infection among the studied population (p=0.305). Furthermore, most of the otitis media patients (61.5%), and otitis interna patients (75%) were non-smokers while none of the affected patients were smokers, with no significant association between smoking and ear infection (p=0.589). None of the studied chronic diseases were significantly associated with ear infections among the studied population where more than 60% of otitis media patients and half of otitis interna were neither hypertensive nor diabetic, and this difference was statistically nonsignificant.

4. Discussion
=============

The aging process impacts all the organs of the body, including the ear (the external, the middle and the inner ear) and the elderly are more prone to different types of ear diseases ([@b1-epj-09-5304]). The current study revealed that 49.3 % of the studied elderly had ear diseases and 50.7% of them were disease-free. These findings are higher than the results of ([@b12-epj-09-5304]), who found that ear diseases affected 19.75% of the studied elderly population, and a study conducted by ([@b13-epj-09-5304]), who viewed that ear diseases were found in 11.3% of the studied elderly, and the findings of another study performed by ([@b14-epj-09-5304]) who reported that the frequency of ear diseases among the studied elderly was 5.1%. In a study conducted by ([@b15-epj-09-5304]), only 1.82% of the studied elderly were affected. On the other hand, a study carried out by ([@b16-epj-09-5304]) revealed that ear diseases accounted for 55.95% of the studied elderly population. As regards the types of ear diseases among the studied elderly, the current study found diminished hearing as the commonest ear problem among the studied population (37%) followed by otitis media (9.4%) and otitis interna (2.9%). These findings are inconsistent with the findings of ([@b1-epj-09-5304]) who reported that the most common ear disease among the studied elderly was aural wax impaction (48.7%) followed by age-related hearing loss (21.4%) and tinnitus (10.5%), and chronic suppurative otitis media was found in 4.6% of the studied participants. Furthermore, in a study conducted by ([@b16-epj-09-5304]), cerumen impaction was the commonest (30.14%) presentation followed by otomycosis externa (27.89%), presbycusis (24.23%) and chronic suppurative otitis media (11.11%), and in a study carried out by ([@b17-epj-09-5304]), chronic suppurative otitis media was the commonest (25%) problem, followed by otomycosis externa (17.5%) and cerumen impaction (15.3%). Additionally, another study conducted by ([@b18-epj-09-5304]) found that impacted cerumen was the most frequent ear problem (34.4%) among the studied elderly followed by hearing loss and otitis externa/media. In a study conducted by ([@b19-epj-09-5304]), the most common ear disease was impacted cerumen (24.7%), followed by hearing loss due to old age (Presbycusis) (18.2%), chronic suppurative otitis media (CSOM) (6.5%) and Otomycosis (5.4%). In support of the findings of the current study, another study reported that hearing loss due to old age is the most frequent ear disease among the studied elderly (32.2%) ([@b3-epj-09-5304]). Hearing impairment was found in 43% of the participants in a study conducted by ([@b20-epj-09-5304]) and in 82% of elderly who participated in a study conducted by ([@b21-epj-09-5304]), which is much higher than our findings. In contrast, another study conducted by ([@b22-epj-09-5304]) found that the prevalence of self-reported hearing impairment among the studied elderly was only 6.1%. According to the findings of the current study, no significant association was found between the studied sociodemographic variables and the development of ear infection. These findings are not in line with the results of a study conducted by ([@b2-epj-09-5304]), who reported that there was a significant difference in mean age of onset with gender in cases of otitis media. Another study conducted by ([@b9-epj-09-5304]) revealed that age and educational level were significantly associated with the development of otitis media. On the other hand, another study ([@b23-epj-09-5304]) found that there were no significant differences between both males and females and between different age groups regarding ear problems, which is consistent with our findings. In addition, in another study, ([@b15-epj-09-5304]) found that there were no significant gender differences concerning ear diseases. The study conducted by ([@b12-epj-09-5304]) showed that age significantly affected the occurrence of ear problems among the studied elderly while marital status had no significant effect. The current study revealed that there was no significant association found between smoking status and the development of ear infection which is inconsistent with the findings of ([@b24-epj-09-5304]), who inferred that smoking and passive smoking were among the main risk factors for otitis media. In contrast, ([@b9-epj-09-5304]) reported that smoking had no significant effect on the occurrence of otitis media. None of the studied chronic diseases were significantly associated with ear infections among the studied population, and these findings are not in agreement with the results of the study conducted by ([@b9-epj-09-5304]), as both diabetes and hypertension were found to be significantly associated with the occurrence of otitis media. Regarding the study limitations, we should say that other factors which may be associated with the pattern of ear infection were not covered by the current study, focusing on the relation with certain socio-demographic variables, smoking and certain chronic diseases.

5. Conclusions
==============

The current study included 183 elderly participants who were referred to or admitted to the hospital during the study period and agreed to participate in the study. The current study revealed that 49.3% of the participants were suffering from ear disease and 50.7% were disease-free. Hearing impairment was detected in 37% of the studied elderly. In addition, 9.4% and 2.9 % of the participants suffered from otitis media and otitis interna respectively. None of the studied factors had a significant effect on the development and pattern of ear infection among the studied population. Therefore, extension of public health care services to involve the elderly population and deal with the common health problems among them such as ear diseases, which negatively impact their quality of life, is a necessity.
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###### 

Distribution of the studied elderly population according to sociodemographic variables, smoking status, and comorbidities in, Arar, 2017

  Variable                 n (total=138)   \%     
  ------------------------ --------------- ------ ------
  Age group (years)        60--70          90     65.2
  70--80                   36              26.1   
  \>80                     12              8.7    
  Sex                      Female          72     52.2
  Male                     66              47.8   
  Educational status       Illiterate      67     48.6
  Primary                  27              19.6   
  Preparatory              11              8.0    
  Secondary                11              8.0    
  University               22              15.9   
  Marital status           Widow           46     33.3
  Married                  86              62.3   
  Single and/or divorced   6               4.4    
  Smoking                  Non-smoker      95     68.8
  Smoker                   10              7.2    
  Ex-smoker                33              23.9   
  Chronic diseases         Hypertension    63     45.7
  DM                       51              37.0   

###### 

Ear diseases among the studied elderly population, Arar, 2017

  Ear diseases         n     \%
  -------------------- ----- -------
  Otitis Media         13    9.4
  Otitis Interna       4     2.9
  Diminished hearing   51    37.0
  No ear diseases      70    50.7
  Total                138   100.0

###### 

Relationship between otitis media and interna and sex, age group, D.M, smoking, obesity and hypertension among the studied elderly population, Arar, 2017

  Variables           Otitis media and interna, n (%)                Chi-Square   p-value                           
  ------------------- --------------------------------- ------------ ------------ ------------ ------------ ------- ------------------------------------------------
  Age group           60−                               11 (84.6%)   4 (100.0%)   75 (62.0%)   90 (65.2%)   5.17    0.27
  70−                 2 (15.4%)                         0 (0.0%)     34 (28.1%)   36 (26.1%)                        
  80+                 0 (0.0%)                          0 (0.0%)     12 (9.9%)    12 (8.7%)                         
  Sex                 Female                            4 (30.8%)    3 (75.0%)    65 (53.7%)   72 (52.2%)   3.338   0.188
  Male                9 (69.2%)                         1 (25.0%)    56 (46.3%)   66 (47.8%)                        
  Marital status      Widow                             2 (15.4%)    3 (75.0%)    41 (33.9%)   46 (33.3%)   7.17    0.305
  Single              1 (7.7%)                          0 (0.0%)     2 (1.7%)     3 (2.2%)                          
  Married             10 (76.9%)                        1 (25.0%)    75 (62.0%)   86 (62.3%)                        
  Divorced            0 (0.0%)                          0 (0.0%)     3 (2.5%)     3 (2.2%)                          
  Educational level   Illiterate                        6 (46.2%)    2 (50.0%)    59 (48.8%)   67 (48.6%)   NA      NA[\*](#tfn1-epj-09-5304){ref-type="table-fn"}
  Primary             0 (0.0%)                          2 (50.0%)    25 (20.7%)   27 (19.6%)                        
  Secondary           5 (38.5%)                         0 (0.0%)     6 (5.0%)     11 (8.0%)                         
  University          2 (15.4%)                         0 (0.0%)     20 (16.5%)   22 (15.9%)                        
  Preparatory         0 (0.0%)                          0 (0.0%)     11 (9.1%)    11 (8.0%)                         
  Smoking             Non-smoker                        8 (61.5%)    3 (75.0%)    84 (69.4%)   95 (68.8%)   2.816   0.589
  Smoker              0 (0.0%)                          0 (0.0%)     10 (8.3%)    10 (7.2%)                         
  Ex-smoker           5 (38.5%)                         1 (25.0%)    27 (22.3%)   33 (23.9%)                        
  Hypertensive        Yes                               4 (30.8%)    2 (50.0%)    57 (47.1%)   63 (45.7%)   1.29    0.52
  No                  9 (69.2%)                         2 (50.0%)    64 (52.9%)   75 (54.3%)                        
  Diabetes Mellitus   Diabetic                          5 (38.5%)    2 (50.0%)    44 (36.4%)   51 (37.0%)   0.323   0.85
  Non-diabetic        8 (61.5%)                         2 (50.0%)    77 (63.6%)   87 (63.0%)                        

Not applicable
